Effects of glucose infusion on hepatic and muscle glycogenolysis in exercising dogs.
Hepatic glucose production (Ra) and the rate of utilization of nonglucose sources (essentially muscle glycogen) were measured in dogs running on a treadmill (15%, 133 m/min) with indwelling catheters in the jugular vein and carotid artery. A mixture of [3-3H]glucose and [U-14C]glucose was used as tracer according to the principles of the primed constant-rate infusion techniques. Glucose was infused intravenously at a rate (12 mg.kg-1.min-1) about 20% higher than the endogenous glucose Ra in exercising dogs. Glucose infusion started either at the beginning of the run or midexercise. Plasma insulin (IRI), glucagon (IRG), and cAMP levels were measured. Exogenous glucose prevented the usual decline of both plasma glucose and IRI without causing hyperglycemia. Exercise increased the molar ratio of IRG/IRI from 0.7 to 1.4, and glucose infusion lowered it to the resting value. The rise of plasma cAMP was slowed significantly. Both the hepatic glucose Ra and intramuscular glycogenolysis were strongly inhibited and the metabolic clearance rate of glucose was increased by 60-100%. The ratio of the specific activities of [14C]lactate to [14C]glucose indicated that 75-95% of the lactate turnover arose from plasma glucose. The corresponding value in the control group was 40-50%. It is concluded that in prolonged exercise the decline of both plasma glucose and insulin play a major role in preserving glucose homeostasis, by limiting the glucose uptake of the working muscle and by helping to achieve an approximately equal contribution of the liver and the muscle glycogen for the elevated glycolysis.